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Abstract
Background: Chronic noncommunicable diseases (CNCDs) caused more than 734,000 deaths (55% of all deaths) in 
Brazil in 2019, with an important socioeconomic impact.

Objectives: To analyze the mortality rates from CNCDs in Brazil from 1980 to 2019 and their association with 
socioeconomic indicators.

Method: This was a descriptive, time-series study of deaths from CNCDs in Brazil from 1980 to 2019. Data on 
the annual frequencies of deaths and on population were obtained from the Department of Informatics of the 
Brazilian Unified Health System. Crude and standardized mortality rates per 100,000 inhabitants were estimated 
using the direct method (Brazilian population in 2000). The quartiles of each CNCD were calculated, where a 
quartile change, due to an increase in mortality rate, was represented by a chromatic gradient. The Municipal 
Human Development Index (MHDI) of each Brazilian federative unit was extracted from the Atlas Brasil website 
and correlated with the rates of CNCD mortality.

Results: There was a reduction in mortality rates due to diseases of the circulatory system during the period, except in 
the Northeast Region. There was also an increase in mortality from neoplasia and diabetes, while the rates of chronic 
respiratory diseases showed little variation. There was an inverse correlation between the federative units with greater 
reduction in CNCD mortality rates and the MHDI.

Conclusions: The observed decrease in mortality due to diseases of the circulatory system may reflect an improvement 
in socioeconomic indicators in Brazil during the period. The increase in mortality rates due to neoplasms is probably 
related to the aging of the population. The higher mortality rates of diabetes seem to be associated with an increase in 
the prevalence of obesity in Brazilian women.

Keywords: Non Communicable Diseases; Development Indicators; Public Health;  Health of the Disabled; Epidemiology; 
Mortality.
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Definition of chronic noncommunicable diseases; mortality in Brazil with the percentage of deaths in 2019 and age-standardized mortality rates in 1980 
and 2019; relationship between male and female sex regarding mortality rates; and possible association of mortality with the Human Development Index. 
CNCDs: chronic noncommunicable diseases.

CHRONIC NONCOMMUNICABLE DISEASES

DEFINITION

Diseases of the circulatory system, chronic respiratory diseases, diabetes mellitus, and neoplasms.

CNCDs Other causes
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MORTALITY IN BRAZIL

MALE/FEMALE RATIO

HUMAN DEVELOPMENT INDEX

Only diabetes mellitus showed higher 
rates in females < 1.

Brazilian federative units with Human Development Index equal to or higher than 0,7 in 
2010 showed reduction in mortality rates between 1990 and 2019.

Introduction
Chronic noncommunicable diseases (CNCDs) are 

represented by diseases of the circulatory system (DCS), 
neoplasms, diabetes mellitus (DM), and chronic respiratory 
diseases (CRDs).1 They are generally characterized by a 

long period of latency and progression, irreversible lesions, 
and complications that lead to different degrees of disability 
or death,2 and they are considered a major public health 
problem, as they represent the main causes of death and 
premature disability worldwide.3
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In 2015, there were an estimated 41 million deaths from 
CNCDs worldwide, 36.6% of which occurred in people 
aged 30 to 69 years; more than 85% of these premature 
deaths occurred in low- and middle-income countries, 
causing an impact on their economic development 
and health care systems.4,5 In Brazil, the Department 
of Informatics of the Brazilian Unified Health System 
(DATASUS, acronym in Portuguese) attributed more than 
734,000 deaths to CNCDs in 2019, representing 55% 
of all deaths that occurred in the country. DCS, mainly 
represented by ischemic heart diseases (IHDs) and 
cerebrovascular diseases (CBVDs), occupy first place, with 
more than 362,000 deaths in this period.6

Several risk factors are common among CNCDs. In 
addition to the classic modifiable or behavioral risk factors, 
health determinants, i.e., social, economic, cultural, 
educational, ethnic/racial, psychological, and behavioral 
factors, influence indirectly the health conditions of 
the population and are interdependent regarding the 
occurrence of diseases.7-9 

 Studies carried out in Brazil have demonstrated that 
the improvement in socioeconomic indicators has been 
associated with a reduction in mortality from DCS,10 
and mortality rates from DCS, CBVDs, and hypertensive 
diseases varied inversely to the Human Development Index 
(HDI).11 Despite this fact, few studies in Brazil have related 
the mortality rates from CNCDs to the HDI.10-12

The knowledge of the behavior and the distribution of 
diseases in the population over a long period are useful 
for the recommendation of public policies, as well as the 
evaluation, management, and planning of promotional and 
preventive actions by health care services. Thus, the aim 
of this study is to analyze the mortality rates of CNCDs in 
Brazil between 1980 to 2019, evaluating the relationship 
between the mortality rates for each CNCD and their 
associations with the HDI.

Methods
This was as ecological, descriptive, time-series study 

of records of deaths from CNCDs, across all age groups 
and in both sexes, that occurred in Brazil in the period 
from 1980 to 2019. Data related to the annual frequency 
of deaths were obtained from the Mortality Information 
System (SIM), available on the website of the DATASUS of 
the Brazilian Ministry of Health.6

For the classification of deaths from 1980 to 1995, the 
categories of the 9th Revision of the International Statistical 
Classification of Diseases and Related Health Problems 
(ICD-9) were used: DCS (Chapter VII), IHD (Categories 
410–414), CBVD (430–438), neoplasms (Categories 
140–208; 239), DM (Category 250), and CRD (Categories 
490–516 and 518–519), (WHO, 1978). For deaths from 
1996 to 2019, the categories of the 10th Revision of 
the International Statistical Classification of Diseases 
and Related Health Problems (ICD-10) were used: DCS 
(Categories 100–199), IHD (Categories I20–I25), CBVD 
(Categories I60–I69), neoplasms (Categories C00–C97), 
DM (Categories E10–E14), and CRD (Categories J30–J98). 

Deaths throughout the time frame without known sex 
information were disregarded. All-cause mortality rates 
were also obtained for the same study period.13,14

Data referring to the Brazilian population, from the 
geographic regions (North, Northeast, Southeast, South, 
and Central-West) and the federative units were obtained 
from the DATASUS, based on the censuses of 1980, 
1991, 2000, and 2010, intercensal projections until 2012, 
and population projections by the Brazilian Institute of 
Geography and Statistics (IBGE, acronym in Portuguese) 
from 2013 onwards. The data were stratified by sex into 
8 age groups as follows: up to 19 years, 20 to 29 years, 
30 to 39 years, 40 to 49 years, 50 to 59 years, 60 to 69 
years, 70 to 79 years, and 80 years or more. 

The crude and standardized annual mortality rates from 
the CNCDs (DCS, neoplasms, CRD, and DM) per 100,000 
inhabitants were estimated over the 40 years of observation 
by geographic region and federative unit, by the direct 
method, in both sexes, using the Brazilian population of 
the year 2000 as the standard. It should be emphasized 
that, in order to compare mortality rates in different 
populations, standardization by a standard population 
with the same age groups is indispensable to nullify the 
effect of uneven demographic distribution. Thus, the final 
product is the expected number of deaths if the crude rates 
found for each geographic region were applied to the same 
population (in this case, the year 2000).15

The analysis included the relationship between 
the standardized CNCD mortality rates per 100,000 
inhabitants between 1980, 1994, and 2019 and their 
association with the total number of deaths in Brazil. Data 
from the federative unit of Tocantins were considered only 
after the year 1989.

Standardized mortality rates per 100,000 inhabitants 
were calculated for each CNCD in each Brazilian 
federative unit for the years 1980, 1994, and 2019 and 
are represented by different colors. To allow a proportional 
comparison between CNCDs, medians and quartiles 
were calculated for DCS, DM, neoplasms, and CRD. The 
variation between quartiles over the years was represented 
by the variation in the intensity of the respective colors, 
in which they were more intense in cases of increase in 
rates with change in quartiles and less intense in cases of 
a decrease in rates with consequent changes in quartiles.

For each region, crude mortality rates were estimated 
for sex (male and female), according to the CNCDs, in 8 
periods of 5 years, from 1980 to 2019, with subsequent 
calculation of the rate ratio. It is worth noting that, from 
1989 onwards, the North Region began to compute data 
from Tocantins, a federative unit created in 1988.

Finally, scatter plots were constructed, and Pearson’s 
correlation coefficients were calculated for each CNCD 
and the 2010 HDI, adopting a statistical significance level 
of 5%. The HDI and its state and municipal dimensions, 
also called the Municipal Human Development Index 
(MHDI), were extracted from the Atlas Brasil website.16,17
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Thus, the relationships between the mortality rates for 
each CNCD and the MHDI of each federative unit were 
evaluated. For data analysis and construction of tables and 
graphs, we used Microsoft Office Excel® 2016 (Microsoft 
Corporation, USA).

Results
The crude rates of all CNCDs over the 40 years of 

observation showed slight oscillations, but a trend toward 
an increase, especially for DCS and neoplasms. With the 
standardization of the mortality rates, a decrease in DCS 
was observed, while the others showed slight oscillations, 
with a general trend toward stability during the analyzed 
period (Figure 1).

There was a decline in the standardized mortality rate 
for CNCDs, from 339.27 per 100,000 inhabitants in the 
year 1980 to 229.35 per 100,000 inhabitants in 2019, 
which also occurred with the standardized rates for the 
other causes, from 425.47 per 100,000 inhabitants in 1980 
to 222.08 deaths per 100,000 inhabitants in 2019. Notably, 
DCS showed a reduction in rates, and CRDs showed 
oscillations with an increase in 1994 and a decrease in 
2019. The DCS showed a reduction from 67% to 49% in the 
observed years, while neoplasms showed an increase from 
21% to 31% in proportional mortality (Central Illustration 
and Supplementary Material – Figures 1A and 1B).

As seen in Table 1, the North Region presented an 
increase in the quartiles of mortality rates due to neoplasms 
and DM across all federative units. Rondônia, Acre, and 
Amapá showed an increase in CRD rates, especially in the 
last year, while, regarding the mortality rates for DCS, a 
decrease was observed across all federative units in the 
final year, except for Roraima and Tocantins (Table 1). 

In the Northeast region, all CNCDs showed an increase 
in mortality rates, with the exception of DCS in Bahia 
and Pernambuco, which remained in the same quartile in 
the 3 years analyzed. Notably, DM was the disease that 
reached the highest quartiles in all federative units, except 
for Ceará, which, despite an increase, did not reach the 
highest quartile. After DM, neoplasms, followed by CRD 
and DCS, were, in this sequence and region, the diseases 
that most affected the population. Still in the Northeast 
region, Pernambuco stands out as the federative unit that 
obtained the highest quartiles in all diseases (Table 1).

On the other hand, in the Southeast, South, and 
Central-West Regions, with high rates in 1980, there was 
a trend toward a reduction in mortality from all CNCDs, 
as observed by the reduction in the color intensity of the 
quartiles, except for neoplasms in the first two regions, 
which were stable, and in the Central-West for CRD in 
Goiás and DM in Mato Grosso. Distrito Federal stands out 
with a reduction in all CNCDs (Table 1). 

Table 2 shows the sex ratios (male/female), where 
numbers > 1.0 represent higher values for the male than 
the female sex, and numbers < 1.0 represent higher values 
for the female sex than the male sex.

The rates in the male sex were higher throughout the 
period for DCS, CRDs, and neoplasms. One exception 
was for neoplasms in the period from 1980 to 1984 in the 
Northeast Region, which had a ratio below 1. For mortality 
rates related to DM, throughout the observed period, they 
were higher in the female sex across all geographic regions.

Table 2 - Ratio between crude mortality rates in the male 
and female sex for chronic noncommunicable disease in 
5-year periods and by geographic region.

As seen in Figure 2, the federative units that presented 
the greatest reduction in mortality rates in all cases were 
those that presented the smallest MHDI variation, including 
Rio de Janeiro, São Paulo, Distrito Federal, Rio Grande 
do Sul, Santa Catarina, Espírito Santo, and Paraná. In 
contrast, Maranhão, Piauí, and Paraíba, which presented 
the greatest MHDI variations, had the smallest decreases 
in mortality rates (Figure 2). Additionally, Figure 3 shows 
a reduction in mortality rates in all federative units with 
MHDI equal to or above 0.7, including the Southeast, 
South, and Central-West Regions. The federative units 
with the lowest variation in mortality were those with the 
highest MHDI (Figure 3). The correlation coefficients found 
between the 2010 MHDI and the percentage variations 
in mortality rates were: −0.62 for DCS, −0.59 for CRDs, 
−0.45 for DM, and −0.64 for neoplasms, all of which had 
a significance level below 0.05.
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Figure 1 – Crude (1A) and standardized (1B) mortality rates from chronic 
noncommunicable diseases (DCS: diseases of the circulatory system; CRD: 
chronic respiratory diseases; DM: diabetes mellitus and NEO: neoplasms) 
per 100,000 inhabitants, in both sexes and across all age groups from 1980 
to 2019 in Brazil.
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Table 1 – Standardized mortality rates per 100,000 inhabitants, by federative unit, distributed according to chronic noncommunicable 
diseases (colors) and their respective quartiles (color intensity) – Brazil, 1980, 1994, and 2019.

FU/Year 1980   1994   2019

Rondônia 189.71 25.73 49.39 3.37   143.17 33.24 51.50 23.36   111.45 29.56 74.92 26.50

Acre 143.14 22.62 52.66 1.98   143.72 23.85 42.03 8.25   124.60 48.59 71.93 22.25

Amazonas 192.64 10.60 54.54 4.06   106.57 17.16 59.38 13.05   100.69 21.57 74.04 32.09

Roraima 156.06 25.42 50.58 2.36   142.99 18.60 63.28 14.51   159.57 27.07 97.83 34.84

Pará 144.72 10.18 41.74 5.28   125.39 17.96 46.25 13.23   116.01 23.48 60.50 27.99

Amapá 140.80 11.40 60.64 13.71   161.30 28.47 85.82 14.99   116.38 32.35 72.58 27.97

Tocantins - - - -   82.68 7.84 25.07 6.65   129.23 24.02 63.25 32.18

Maranhão 64.95 3.71 13.95 2.89   62.01 5.71 18.52 4.76   136.99 18.98 57.22 34.25

Piauí 67.44 4.56 14.76 2.15   91.90 8.75 23.76 7.35   149.33 19.54 68.84 31.53

Ceará 70.91 6.29 23.88 2.97   83.99 11.12 34.99 6.63   119.58 22.31 77.32 16.29

Rio Grande do Norte 82.29 8.62 29.75 4.05   102.18 9.90 40.97 15.69   118.35 16.79 73.45 26.88

Paraíba 81.41 4.33 22.58 5.17   80.50 8.25 23.41 8.39   126.14 21.99 72.36 28.95

Pernambuco 135.83 12.94 34.49 10.22   162.37 20.83 49.15 19.47   133.16 36.72 72.86 27.94

Alagoas 123.47 10.06 33.41 10.12   125.41 15.92 31.67 15.28   153.87 21.57 61.66 39.11

Sergipe 110.36 11.59 32.05 13.43   97.30 16.95 43.12 17.55   113.30 20.85 66.71 28.97

Bahia 111.81 13.88 31.28 5.83   115.46 18.92 36.30 13.89   99.32 21.59 61.49 22.66

Minas Gerais 256.67 29.72 69.83 11.63   206.35 37.25 68.44 15.30   94.92 22.85 68.27 16.60

Espírito Santo 219.94 24.11 60.68 5.22   206.60 22.49 74.42 17.20   109.86 18.55 75.88 19.58

Rio de Janeiro 354.95 44.29 102.68 27.00   265.42 53.50 98.24 32.09   123.65 20.58 74.46 22.18

São Paulo 328.54 24.47 94.45 19.58   246.49 38.42 97.23 20.25   114.23 21.66 76.74 14.64

Paraná 299.72 23.03 88.41 9.27   266.11 43.23 92.01 15.77   105.50 24.16 79.38 19.36

Santa Catarina 244.17 31.96 74.37 10.94   205.84 44.60 94.10 18.21   99.62 23.63 82.05 17.27

Rio Grande do Sul 294.03 41.78 109.92 6.74   232.87 55.84 118.45 15.94   93.77 26.37 89.52 20.88

Mato Grosso do Sul 241.86 28.07 66.09 8.19   224.07 36.40 79.30 16.38   127.05 24.28 75.53 18.88

Mato Grosso 132.64 15.48 30.87 2.82   159.20 24.64 46.30 12.78   109.91 27.64 68.32 23.48

Goiás 168.28 20.26 44.23 5.18   218.97 31.28 65.08 14.59   115.68 31.61 73.81 20.39

Distrito Federal 252.91 46.44 102.71 20.86   242.99 38.02 109.77 29.10   74.66 16.71 67.97 13.61

Chronic noncommunicable disease quartiles according to color and color intensity

Diseases of the circulatory system 0-24% 25-49% 50-75% >75%

Chronic respiratory diseases 0-24% 25-49% 50-75% >75%

Neoplasms 0-24% 25-49% 50-75% >75%

Diabetes mellitus 0-24% 25-49% 50-75% >75%
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Table 2 – Ratio between crude mortality rates in the male and female sex for chronic noncommunicable disease in 5-year periods and 
by geographic region

Region / Period 1980-
1984

1985-
1989

1990-
1994

1995-
1999

2000-
2004

2005-
2009

2010-
2014

2015-
2019

Diseases of the circulatory 
system

North 1.14 1.15 1.18 1.19 1.26 1.29 1.31 1.29

Northeast 1.12 1.16 1.17 1.11 1.12 1.11 1.13 1.13

Southeast 1.19 1.21 1.19 1.15 1.15 1.14 1.13 1.12

South 1.22 1.19 1.16 1.12 1.11 1.09 1.08 1.10

Central-West 1.27 1.30 1.31 1.26 1.31 1.31 1.29 1.28

Chronic respiratory 
diseases

North 1.24 1.25 1.26 1.22 1.28 1.31 1.28 1.20

Northeast 1.22 1.25 1.25 1.16 1.14 1.13 1.11 1.03

Southeast 1.48 1.53 1.49 1.40 1.38 1.36 1.29 1.20

South 1.77 1.76 1.76 1.55 1.52 1.45 1.32 1.19

Central-West 1.28 1.30 1.32 1.32 1.35 1.36 1.29 1.28

Neoplasms

North 1.12 1.10 1.06 1.06 1.11 1.09 1.11 1.09

Northeast 0.99 1.01 1.03 1.02 1.05 1.09 1.10 1.08

Southeast 1.26 1.26 1.22 1.23 1.23 1.22 1.19 1.14

South 1.43 1.39 1.36 1.34 1.36 1.34 1.31 1.24

Central-West 1.13 1.12 1.17 1.19 1.20 1.23 1.22 1.17

Diabetes mellitus

North 0.74 0.70 0.75 0.75 0.80 0.80 0.85 0.91

Northeast 0.77 0.77 0.75 0.74 0.73 0.76 0.80 0.84

Southeast 0.68 0.68 0.70 0.73 0.78 0.82 0.83 0.86

South 0.67 0.66 0.67 0.70 0.74 0.78 0.81 0.88

Central-West 0.79 0.72 0.72 0.76 0.79 0.84 0.88 0.95

Discussion
The present study showed a decline in standardized 

mortality rates for CNCDs in Brazil, across all ages and in 
both sexes, over a 40-year period of observation. These 
results are similar to those found by Cardoso et al.,18 who 
observed a reduction in the rates of cardiovascular diseases 
in all Brazilian regions; however, these showed the highest 
average rates in both periods, followed by the rates of 
neoplasms, DM, and CRD. 

The decline in standardized mortality rates for CNCDs 
has also been observed by Malta et al.,19,20 who described 
mortality trends between 1990 and 2017 in Brazil. 
In addition to the 35% reduction in the standardized 
mortality rates for CNCDs, the authors showed a reduction 
in mortality from cardiovascular diseases by 47.9%, 
while the mortality from CRD, DM, and neoplasms 
decreased by 41.3%, 18%, and 11.9%, respectively, with 
15 uninterrupted years of decline, followed by a trend 
toward an increase in deaths for all CNCDs, in each group, 
after 2015. In our study, on the other hand, we observed 
increases in mortality rates due to neoplasms and DM 
(Figure 1). 

The mortality rates for CNCDs have been evaluated by 
Silva and Ramalho,21 who analyzed the profile of morbidity 
and mortality in Brazil and compared the changes that 
occurred in the proportional mortality of the major groups 
of causes, through the representation of population growth 
since 1980 with projections until 2033. The authors observed 
that mortality from CNCDs already represented about 70% 
of the total mortality in the country and that DCS comprised 
the mortality group with the highest proportional weight 
throughout the period, with a projected reduction in 2033 
(113.1 per 100,000 inhabitants) when compared with 1980 
(273.9 per 100,000 inhabitants). Similarly, in our study, we 
noted that despite the reduction in CNCDs over the period, 
their rates surpassed those of other causes of death after 2019 
(Supplementary Material - Figure 1A). On the other hand, 
despite the high mortality rate from CNCDs, the percentage of 
deaths from DCS declined from 67% to 49% (Supplementary 
Material - Figure 1B). 

When the standardized mortality rates were evaluated in 
the present study, they showed results similar to those from 
a cross-sectional study that used estimates from the 2015 
Global Burden of Disease study for Brazil.20 In both studies, 
higher rates were observed over the period, but with declining 

6



Arq Bras Cardiol. 2023; 120(4):e20211009

Original Article

Feliciano et al.
Chronic Noncommunicable Diseases and HDI

trends for cardiovascular diseases and CRD, while neoplasms 
and DM showed stable rates, with a tendency to increase, 
between 1990 and 2015 in Brazil.20

In general, comparisons among CNCDs are difficult, 
precisely because the magnitude of the deaths differs among 
them. Thus, in the present study, we opted to construct a 
dynamic table with the quartiles of each CNCD, identifying 
the intensities of variations between the intervals over the 
years and allowing the proportional comparison between 
them (Table 1). In the Northeast Region, all CNCDs showed 
an increase in mortality rates, with DM reaching the highest 
quartiles. In contrast, the lowest quartiles were observed in 
the Southeast, South, and Central-West Regions, except for 
Mato Grosso. These results are similar to those of another 
previously cited study.18

The DCS showed the greatest decreases in mortality, with 
greater changes in quartiles observed in the wealthiest regions 
of the country (Southeast, South, and Central-West) and, to a 
lesser extent, the North Region, while the Northeast Region 
showed an increase in mortality rates due to these diseases. 
Mansur et al.22 analyzed data on trends in mortality from 
cardiovascular diseases in men and women older than 30 
years in the 5 regions of Brazil and observed that mortality 
from these diseases increased in the Northeast Region and 
decreased in the other regions, with the most significant being 
in the South and Southeast Regions. Regarding CRDs, there 

was an upward trend for the North and Northeast Regions 
and a downward trend for the South, Southeast, and Central-
West Regions, while for neoplasms, the Southeast and South 
Regions had rates in the highest quartiles. The data described 
above were confirmed by the study by Cardoso et al.,18 which 
reported a reduction in mean mortality rates from CRD in the 
Central-West, North, Southeast, and South Regions. However, 
different than the present study, theirs found a reduction in 
the average rates of neoplasms in the South Region. These 
observed results may, at least in part, be related to variations 
in social indicators, as demonstrated in a previous study.13

Regarding the mortality ratios between men and women for 
DCS, CRDs, and neoplasms, mortality prevailed in the male 
sex, in contrast to what occurred for DM, in which the rates 
were higher in the female sex (Table 2), which is in agreement 
with the results of other studies.23,24

When we evaluated the associations with the HDI, we 
observed that the mortality from CNCDs in Brazil showed 
an uneven epidemiological behavior between regions, as 
observed in Figures 2 and 3. In Figure 2, an inverse relationship 
is observed between the HDI variation and the variation in 
mortality rates for all CNCDs. However, the same pattern of 
dispersion occurs when the positions of the federative units 
in the graphs are observed, with the federative units in the 
North and Northeast Regions presenting the greatest HDI 
variations but with the lowest (or inverse) variations in the 

Figure 2 – Scatter plot. Correlation between the percentage change in the 1991 and 2010 Municipal Human Development Index (MHDI) with the percentage 
change in mortality rate for chronic noncommunicable diseases: diseases of the circulatory system (DCS); chronic respiratory diseases (CRD); neoplasms; 
diabetes mellitus (DM), 1990 and 2019, in Brazil in the federative units, in both sexes.
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Figure 3 – Scatter plot. Correlation between the absolute Municipal Human Development Index (MHDI) in the year 2010 with the percentage change in mortality 
rate for chronic noncommunicable diseases: diseases of the circulatory system (DCS); chronic respiratory diseases (CRD); neoplasms; diabetes mellitus (DM), 
1990 and 2019, in Brazil in the federative units, in both sexes.

mortality rates. This finding can be explained by the fact that 
the initial position of the HDI of these regions which, despite 
an important improvement, is still insufficient to cause positive 
impacts on mortality rates when observed alone.

On the contrary, when variations in mortality rates are 
compared against absolute HDI values (Figure 3), a direct 
relationship is observed between the variables. In this figure, 
for all CNCDs, it is generally observed that the federative 
units that presented an HDI above 0.7 in 2010 had the best 
variations in mortality rates, demonstrating that, probably, 
more important than the HDI variation is the value that the 
HDI reaches, as observed in previous studies.12,26-31

The present study does not address multiple causes of 
death, and it is not possible to assess the presence of more 
than one CNCD in the same death certificates. In addition, 
when working with the underlying cause selected and made 
available in the DATASUS, the database becomes more 
sensitive to the incompleteness of death certificates and errors 
in filling them out. Finally, the unavailability of MHDI data 
in recent years prevents closer temporal comparisons with 
mortality rates.

Conclusions 
The mortality due to CNCDs decreased over the 40 years 

of observation, especially those of DCS. As for CRDs, they 

showed slight oscillations, while those for neoplasms and DM 
increased over the period. At the end of the study period, 
they tended to stabilize. The states in the Northeast and North 
Regions tended to have higher mortality rates when compared 
with those in the Southeast, South, and Central-West Regions. 
The study points to a correlation between HDI and the 
reduction in mortality rates from CNCDs, especially DCS, 
based on a high level of human development. These findings 
indicate the importance of measures that reduce CNCD 
mortality and the fact that these measures should, necessarily, 
include improvement to the socioeconomic conditions of 
the population, considering the regional context, and aim to 
reduce the growing inequalities in access to prevention and 
treatment resources.

Author Contributions
Conception and design of the research; Acquisition of data; 

Analysis and interpretation of the data; Statistical analysis; 
Obtaining financing; Writing of the manuscript; Critical 
revision of the manuscript for important intellectual content: 
Feliciano SCC, Villela PB, Oliveira GMM.

Potential conflict of interest
No potential conflict of interest relevant to this article was 

reported.

8



Arq Bras Cardiol. 2023; 120(4):e20211009

Original Article

Feliciano et al.
Chronic Noncommunicable Diseases and HDI

1. World Health Organization. (WHO) Preventing chronic diseases: a vital 
investment. Geneva; 2005.  ISBN: 9241563008 http://www.who.int/chp/
chronic_disease_report/full_report.pdf

2. Jardim, LV, Navarro D. Contribuição da ESF no controle de doenças crônicas 
não transmissíveis. J Health Sci Inst. 2017;35(2):122-6. http://repositorio.unip.
br/journal-of-the-health-sciences-institute-revista-do-instituto-de-ciencias-
da-saude/contribuicao-da-esf-no-controle-de-doencas-cronicas-nao-
transmissiveis/

3. World Health Organization.(WHO) Global status report. Health statistics and 
information systems. Geneva.  ISBN: 978-92-4-005115-7 http://www.who.int/
healthinfo/global_burden_disease/estimates/en/index1.html 

4. World Health Organization.(WHO) Noncommunicable Diseases Progress 
Monitor 2020. ISSN 978-92-4-000049-0. https://www.who.int/publications/i/
item/ncd-progress-monitor-2020.

5. World Health Organization.. Noncommunicable diseases fact sheets. 2018. 
https://www.who.int/news-room/fact-sheets/detail/noncommunicable-
diseases.

6. Brasil. Ministério da Saúde. Sistema  de Informação sobre mortalidade.  Brasilia; 
2019  http://datasus.saude.gov.br/informacoes-de-saude/tabnet/estatisticas-
vitais.

7. Alcántara C, Diaz SV, Cosenzo LG, Loucks EB, Penedo FJ, Williams NJ. Social 
determinants as moderators of the effectiveness of health behavior change 
interventions: scientific gaps and opportunities. Health Psychol Rev. 2020 
Mar;14(1):132-144. doi: 10.1080/17437199.2020.1718527.

8. Marmot M, Bell R. Social determinants and non-communicable diseases: time 
for integrated action. BMJ. 2019 Jan 28;364:l251. doi: 10.1136/bmj.l251.

9. World Health Organization.(WHO) Global status report on noncommunicable 
diseases 2010. Geneva, 2011. 176p. from: http://apps.who.int/iris/bitstream/
handle/10665/44579/9789240686458_eng.pdf;jsessionid=67A56479EFCC
DA01FAB840449B145852?sequence=1

10. Soares GP, Brum JD, Oliveira, GMM, Klein CH. Evolução de indicadores 
socioeconômicos e da mortalidade cardiovascular em três estados do Brasil. 
Arq Bras Cardiol.2013;100(2):147-56. https://doi.org/10.5935/abc.20130028. 

11. Villela, PB, Klein CH, De Oliveira, GMM. Socioeconomic factors and 
mortality due to cerebrovascular and hypertensive disease in Brazil. Rev Port 
Cardiol.2019;38(3):205-12. https://doi.10.1016/j.repc.2018.07.007 

12. Souza CDF, Oliveira DJ, Silva LF, Santos CD, Pereira MC, Paiva JPS, et al. 
Tendência da Mortalidade por Doenças Cerebrovasculares no Brasil (1996-
2015) e Associação com Desenvolvimento Humano e Vulnerabilidade Social.  
Arq Bras Cardiol.2021;116(1):89-9. https://doi.org/10.5935/abc.20160077 

13. Organização Mundial de Saúde. (OMS). Classificação estatística internacional 
de doenças e problemas relacionados à saúde: Classificação Internacional de 
Doenças. (CID). 9a revisão. São Paulo: EDUSP; 1978.

14. Organização Mundial de Saúde. (OMS). Classificação estatística internacional 
de doenças e problemas relacionados à saúde: Classificação Internacional de 
Doenças. (CID). 10a revisão. São Paulo: EDUSP; 1995.

15. Organização Mundial de Saúde. (OMS). Organização Pan-Americana da 
Saúde Indicadores de saúde, Elementos conceituais e práticos - Washington, 

DC – 2018 - ISBN: 978-92-75-72005-9. Available from:  https://iris.paho.
org/bitstream

16. Instituto de Pesquisa Econômica Aplicada. IPEA. O Índice de Desenvolvimento 
Humano Municipal Brasileiro. PNUD, IPEA e FJP / Brasília, 2013. https://www.
ipea.gov.br/portal/index.php?option=com_content&id=19153

17. Programa Das Nações Unidas Para O Desenvolvimento (PNUD); Instituto De 
Pesquisa Econômica Aplicada (IPEA); Fundação João Pinheiro (FJP). Índice de 
Desenvolvimento Humano Municipal Brasileiro. Brasília; 2013. 96p. http://
www.atlasbrasil.org.br/acervo/biblioteca. 

18. Cardoso LSM, Teixeira RA, Ribeiro ALP, Premature mortality due to non-
communicable diseases in Brazilian municipalities estimated for the three-year 
periods of 2010 to 2012 and 2015 to 2017. Braz J Epidemiol. 2021;24(Suppl 
1):e210005. DOI: 10.1590/1980-549720210005.supl.1.

19. Malta DC, Duncan BB, Schmidt MI, Teixeira R, Ribeiro ALP, Felisbino-Mendes 
MS, et al. Trends in mortality due to non-communicable diseases in the Brazilian 
adult population: national and subnational estimates and projections for 2030. 
Popul  Health Metr.2020;18(1):1-14. https://doi.org/10.1186/s12963-020-
00216-1

20. Malta Dc, França E, Abreu D, Perillo R, Salmen MC, et al.  Mortalidade por 
doenças não transmissíveis no Brasil, de 1990 a 2015, segundo estimativas do 
estudo Carga Global de Doenças. J Med S.Paulo.2017;135(3):213-21. DOI: 
https://doi.org/10.1590/1516-3180.2016.0330050117 

21. Silva Júnior JB, Ramalho WM. Cenário epidemiológico do Brasil em 2033: 
uma prospecção sobre as próximas duas décadas. In: Noronha JC, Lima LD, 
Chorny AH, Dal Poz MR, Gadelha P. eds. Brasil Saúde Amanhã: dimensões 
para o planejamento da atenção à saúde [online]. Rio de Janeiro: Editora 
FIOCRUZ, 2017, p. 31-62. ISBN: 978-65-5708- 090-0. https://doi.
org/10.7476/9786557080900.0003

22. Mansur A de P, Favarato D. Mortalidade por Doenças Cardiovasculares 
em Mulheres e Homens nas cinco Regiões do Brasil, 1980-2012. Arq Bras 
Cardiol.2016;107(2):137-46. DOI: 10.5935/abc.20160102 

23. Marques MV, Santos SSAN, Lima MV, Matos MKM, Pereira SM, Amador AE. 
Distribuição espacial da mortalidade por diabetes no Brasil - Rev Saúde e 
Desenvolv Hum. (Canoas).2020;8(3):113-22. http://dx.doi.org/10.18316/sdh 
.v8i3.6135

24. Flor LS, Campos MR. The prevalence of diabetes mellitus and its associated 
factors in the Brazilian adult population: evidence from a population-based 
survey]. Rev Bras Epidemiol. 2017;20(1):16-29. doi: 10.1590/1980-
5497201700010002.

25. Perk J. Non-communicable diseases, a growing threat to global health. Eur 
Soc Cardiol.2017;15(14) online  https://www.escardio. Org/Journalks-of-
Cardiology-Practice/Volume-15/Non-communicable-diseases-a-growing-
threat-to-global-health

References

Sources of funding
There were no external funding sources for this study.

Study association
This article is part of the thesis of master submitted by 

Sandra Chagas da Costa Feliciano, from Universidade Federal 
do Rio de Janeiro.

Ethics approval and consent to participate
This article does not contain any studies with human 

participants or animals performed by any of the authors.

9



Arq Bras Cardiol. 2023; 120(4):e20211009

Original Article

Feliciano et al.
Chronic Noncommunicable Diseases and HDI

This is an open-access article distributed under the terms of the Creative Commons Attribution License

26. Niessen LW, Mohan D, Akuoku JK, Mirelman AJ, Ahmed S, Koehlmoos TP et 
al. Tackling socioeconomic inequalities and non-communicable diseases in 
low-income and middle-income countries under the Sustainable Development 
agenda.  Lancet. 2018;391(10134):2036-46. https://doi.org/10.1016/S0140-
6736(18)30482-3

27. Allen L, Williams J, Townsend N, Mikkelsen B, Roberts N, Foster C, 
Wickramasinghe K. Socioeconomic status and non-communicable disease 
behavioural risk factors in low-income and lower-middle-income countries: 
a systematic review. Lancet Glob Health. 2017 Mar;5(3):e277-e289. doi: 
10.1016/S2214-109X(17)30058-X. 

28. Ezzati M, Pearson-Stuttard J, Bennett JE, Mathers CD. Acting on non-
communicable diseases in low- and middle-income tropical countries. 
Nature. 2018 Jul;559(7715):507-16. doi: 10.1038/s41586-018-0306-9. 

29 Williams J, Allen L, Wickramasinghe K, Mikkelsen B, Roberts N, Townsend 
N. A systematic review of associations between non-communicable diseases 
and socioeconomic status within low- and lower-middle-income countries. J 
Glob Health. 2018 Dec;8(2):020409. doi: 10.7189/jogh.08.020409. PMID: 
30140435; PMCID: PMC6076564.

30. Lago-Peñas S, Rivera B, Cantarero D, Casal B, Pascual M, Blázquez-
Fernández C, Reyes F. The impact of socioeconomic position on non-
communicable diseases: what do we know about it? Perspect Public 
Health.2021;143(3):158-76. doi: 10.1177/1757913920914952. 

31. Malta DC, Bernal RT, de Souza MF, Szwarcwald CL, Lima MG, Barros 
MB. Social inequalities in the prevalence of self-reported chronic non-
communicable diseases in Brazil: national health survey 2013. Int J Equity 
Health.2016;15(1):153. doi: 10.1186/s12939-016-0427-4.

*Supplemental Materials
For additional information, please click here.

10

http://abccardiol.org/supplementary-material/2023/12004/2021-1009_AO_Supplementary-Material.pdf

